This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Bll 



CO 

o 



PATENT SPECIFICATION 

(21) Application No. 22183/75 (22) Filed 22 May 1975 

(31) Convention Application No. 2426266 

(32) Filed 29 May 1974 in 

(33) Federal Republic of Germany (DE) 

(44) Complete Specification published 5 April 1978 

(51) INT CL 2 C09C 1/48 C04B 27/00 

(52) Index at acceptance 

C4A K 

C1H 120 420 620 71 1 718 720 754 756 758 771 796 
(72) Inventors HORST FERCH and 
. HANS WAGNER 



(») 1 506 464 




SCIENCE 

(54) AQUEOUS CARBON BLACK PREPARATION 



*EFEA ENCE UBJUty 



(71) We, DEUTSCHE GOLD-UND 
SILBER-SCHHDEANSTALT VORMALS 
ROESSLER, a body corporate organised 
under the laws of Germany, of 9 Weissfrauen- 
5 strasse, 6 Frankfurt Main 1, Germany, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
10 by the following statement: — 

This invention relates to aqueous carbon 
blade preparations. 

More particularly the invention relates to 
aqueous carbon-black preparations containing 
15 wetting agents for incorporation into mineral 
binder systems, for example for concrete, roof- 
tile, exposed concrete, asbestos concrete and 
external plaster formulations. 
These carbon black preparations are used 
20 for the permanent, weather-proof black pig- 
menting of mineral binder systems in which 
they are incorporated. 

It is known that pigment dispersions may 
be added for colouring purposes to aqueous 
25 mineral binder systems, for example a cement- 
sand mixture, and the binder system subse- 
quently left to set in the usual way. For pro- 
ducing black-coloured systems, it is also known 
that carbon black dispersions containing wet- 
30 ting agents or dispersants may be added. 

Carbon black is produced in various quali- 
ties, for example flame black, furnace black 
and gas or channel black. The differences in 
particle size, surface structure, surface size, 
35 pH-value and density result in differences in 
the wetting behaviour and dispersibility of the 
carbon blacks. The wetting agents and dis- 
persants used differ in accordance with these 
different properties ranging from hydrophilic 
40 to hydrophobic. In the case of highly apolar 
carbon blacks for example, wetting agents are 
added during the preparation of aqueous car- 
bon black dispersions in order to make the 
carbophilic surface of the starting carbon 
45 black slightly more hydrophilic. In addition, 
surface-active substances, such as wetting 
agents or dispersants, are added during the 



preparation of carbon black dispersions in 
order optimally to disperse the carbon black 
used and to stabilise the degree of dispersion. 50 

Anion-active or non-ionic substances such 
as, for example, alkyl aryl sulphonates, ligno- 
sulphonates or polyethylene glycol derivatives, 
are used as wetting agents or dispersants. 

The carbon black dispersions produced in 55 
this way are generally liquid, pasty or pow- 
dery systems. They may consist, for example, 
of approximately 35 parts of water, 60 parts 
of carbon black (pigment) and 5 parts of wet- 
ting agent (all parts by weight). 60 

In cases where known carbon black dis- 
persions of this kind are used, it has been 
found that the weathering properties of cor- 
respondingly coloured binder systems, for ex- 
ample roof-tiles, are not altogether satisfac- 65 
tory insofar as the depth of colour at the 
surface decreases to a considerable extent with 
prolonged weathering. The reason for this 
weathering phenomenon has not yet been 
established. Accordingly, there have been 70 
doubts as to whether conventional carbon 
black dispersions could be used instead of 
inorganic pigments, such as Fe 3 0 4 or iron 
red oxide, whilst at the same time maintaining 
a comparable quality standard. 75 

It has now surprisingly been found that, 
by using certain carbon black preparations 
preferably produced in. powder form, it is 
possible considerably to improve the weather 
resistance of mineral binder systems pig- 80 
mented with carbon black. 

The present invention provides an aqueous 
carbon black preparation for incorporation in 
a mineral binder system comprising carbon 
black, water and a fluorine-containing wet- 85 
"ting agent. 

The invention also provides a mineral 
binder system, for example a concrete, roof- 
tile, exposed concrete, asbestos concrete or 
external plaster formulation containing such 90 
a carbon black preparation and a surface or 
tile prepared by setting or drying such a 
binder or formulation. 
Roof tiles which had been produced by the 
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°f the generaJ formula 

HO- ( CH,-CH l _ 0)ni _ Hf 

5fc(c£i^g^f • P^rably ^ 

*£& ttT&"T^" the 
«=10, used as star^g" f " a r^P ,c L ^ 
of wetting a?enr , u m bo * types 

(C,F, W CF.)C-^(CF,)=CF(CFJ 
C,.F„-0-C,H.— SO.Na 



J g of water 

2 g of Kieselsaur* VK z~ n • . 

silica Preapitated 

100 g" 
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is obtained. 
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C l0 F„— O-^CH,— CH r 
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dual case, die * ^ each "dwi- 

is govSd b^?!^.^! 3gCnt used 
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an , EXAMPLE 2 
8 ° 8 of Speaalschwarz 4 

lS g^££--^-SO,Na 



•^^^^e same way - 
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This batch is processed in the same way 
as in Example 1. 

The carbon black, Spezialschwarz 4, used 
in Examples 1 to 3 has- the following char- 
acteristics : 



Electron microscopic 
particle diameter 

Tamped density • 
DIN 53194- 

Oil demand FP 

pH-value 

Surface 



25 m/i 

0.19 g/1 
300% (g/lOOg) 
3 

180 m 2 /g 



It belongs to the LFI Class (Long Flow 
Impingement). 

EXAMPLE 4 (prior art) 
92 g of Flammruss 101 

1 g of Vanisperse CB = oxylignins (lig- 

nin sulphonate) 

2 g of Kieselsaure VN 3= precipitated 

silica 
5 g of water 



100 g 

This mixture is processed in the same way 
as in Example 1. 

EXAMPLE 5 
80 g of Flammruss 101 
0.2 g of C 10 F 19 — O— CH*— SOaNa 
19.8 g of water 



100 g 

This batch is processed in the same way 
as in Example 1. 

EXAMPLE 6 
80 g of Flammruss 101 
0.2 g of C 10 F l9 — O^CH,— 

CH 2 — 0)„— <J 10 F l9 
19.8 g of water 



100 g 



This batch is processed in the same way 
as in Example 1. 

The carbon black, Flammruss 101, used 
in Examples 4 to 6 has the following char- 
acteristics : 



Electron microscopic 
particle diameter 

Tamped density 
DIN 53194 - 

Oil demand FP 

pH-value 

Surface 



95 m/i 

~ 0.31 g/1 

280% (g/lOOg) 
7 

21 mVg 



EXAMPLE 7 (prior an) 
92 g of Printex A 

1 g of Vanisperse CB=oxylignins (lie- 

nm sulphonate) 

2 g of Kieselsaure VN 3 = precipitated 

silica 
5 g of water 



100 g 

This batch is processed in the same way 
as described in Example 1. 

EXAMPLE 8 
80 g of Printex A 
0.2 g of C l0 F lo — O— C^SOjNa 
19.8 g of water 



100 g 

This batch is processed in the same way 
as described in Example 1, 

EXAMPLE 9 
80 g of Printex A 
0.2 g of C l0 F l0 — O— <CH 2 — 
in o CH.O^^QoF,, 
19.8 g of water 



100 



g 



This batch is. processed in the same way 
as in Example 1. 

The carbon black, Printex A, used in Ex- 
amples 7 to 9, has the following charac- 
teristics : 



Electron microscopic 
particle diameter 

Tamped density 
DIN 53194 

Oil demand 

pH-value 

Surface 



41 m/i. 

0.30 g/1 
300% (g/lOOg) 
8 

46 m 2 /g 



It belongs to the MCF Class (Medium 
Colour Furnace). 



It belongs to the MCF Qass (Medium 
Colour Furnace). 

EXAMPLE 10 (prior an) 
92 g of carbon black (L— TD) 

1 g of Vanisperse CB=oxyiignins (lig- 

nin sulphonate) 

2 g of Kieselsaure VN 3= precipitated 

silica 
5 g of water 

100 g 

This batch is processed in the same way 
as in Example 1. 

EXAMPLE 11 
80 g of carbon black (L— TD) 
0.2 g of C 10 F W — O — dH 4 — SOjNa 
19.8 g of water 



55 
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65 



70 



75 



80 
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95 



100 



100 g 



This batch is processed in the same wav 
as described in Example 1. 

EXAMPLE 12 
80 - g of carbon black (L — TD) 
0.2 g of C 10 F„— O— (CH,— 

19.8 g of water 
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100 



g 
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20 



This^batch is processed in the same wav 
as in Example 1. 7 

The carbon black, L — TD, used in Ex- 
Sri^ 10 W 12 has lowing chaS- 

Electron microscopic 

parade diameter 
Tamped density 

DIN 53194 
Oil demand FP 
pH-value 
Surface 



in accordance with Examples 2, 3, 5, 6 8 <3 
11 and 12. In their casefthe weathered tiles 

7eZH r n V l ^ the ""^thered des (S 
regard to depth of colour). 60 

Optical measurements confirm these sub- 
jectively obtained results. They were 
out by the spectro-photometrk %r££ a S 

spectro-photometer). F 

The results obtained with a few dies pro- 
duced with different wetting agents are sh£L 
in the following Table whifh Smpares ft 
values obtained from the difference ben£en 
weathered and unweathered dies 70 



35 m^ 

0.17 g/1 
360% (g/lOOg) 

80 m 2 /g 



Y weathered 

minus Y 
unweathered 

7.4 



Colour be &d)° ^ (RCgU,ar 

II Production of the Test Tiles 

. EXAMPLE 13 

DoSn/°ii OWin L pr0 ?r iS is used ^ incor- 
C ^ on bIack Preparations cor- 
jespondmg to Examples 1 to 12, in mineral 



Wetting Agent Used 
lignin sulphonate (oxylignin) 
(Examples 1, 4, 7, 10) 74 „ 

wetong agent corresponding to 

Examples 2, 5, 8, 11 1 9 

wetting agent corresponding to 

Examples 3, 6, 9, 12 1<8 

. EXAMPLE 14 on 



30 g " r00 ° black preparation corros- 

ion Pj md,n S to Examples 1 to 12 
100 g of cement (EP2 275) 
300 g of sand (0—3.15 mm) 
25 g of water 

35 faTS b3tCh Was """^ in a mortar mixer 
for 10 minutes. 

r ai S« P™*** ««■ ale, the mixture ob- 
amed .s introduced into a mould and com- 

4n s P ure SC of S^Tp/S.^ UOdCr 30 ° a l~ 

tu re^C)! ^ ^ " r00m taa ?™- 

thJ n r!l? r W tKt mdr weathering behaviour, 
we^thJ^H f CCOTd,ng W Exam P le 13 were 
45 ™f ^ f ? r one year fadng south on the 

w^nereTc™ - Very -, 4 months wi * un- 
weathered comparison tiles. It was found that. 

after cniy 4 months,, the test tiles aTcordW 
50 Shfe'r'm^H 1 ' 4 ' 7 Md 10 w«^Ehdy 

contammg carbon black preparations obtained 



80 parts of carbon black Printex- A 
u.l part of wetting agent 
Q.F,,— O— <CH,— 

19 0 M CI V 0) "- C " F » 
i».y parts of water 



85 



100 parts (all parts by wdght) 



90 



The carbon black Printex A has the char- 
acteristics spedfied for Examples 9 Vo 12 

inr« fh. Ca f: 0n black " inidalI y introduced 
mto the edge-runner mill and the wettine 
agent, previously dissolved in the rJS 95 
quantity of water, added over a period^? 
hi ^ DUttS ^ fter . the wa «r/weniVagen 
6?mSes addCd ' is ^ 

After grinding, the entire batch is ground inn 
m a progress hammer mill fined with screens 
and subsequendy introduced into waterproof 
polyethylene-tined bags. ^ °° f ' 

The carbon black preparations which are 
readdy prepared on this scale have the requis- 105 
ite properties. They can be readily incor- 
porated in .mineral, binder -systems, Y for ex- : 

a «™lw nCrete t SySremS ' whicfa sl «»w die 
favourable weather resistance. 



WHAT WE CLAIM IS:- ,, 0 
1, An aqueous carbon black preparation 

r^^ S a I'™? 8 a S ent ' preparation 
comprising carbon black, water and a fluorine- 
containing wetting agent. 
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2. A carbon black preparation as claimed 
in Claim 1, wherein the wetting agent is 
anion-active. 

3. A carbon black preparation as claimed 
5 in Claim 1, wherein the wetting agent is non- 
ionic 

4. A carbon black preparation as claimed 
in Claim 2, wherein the wetting agent is an 
alkali metal salt of an aryl sulphonic acid 

10 perfluoroalkcne ether. 

5. A carbon black preparation as claimed 
in Claim 3, wherein the wetting agent is a 
polyethylene glycol-bis-perfluoroalkene ether. 

6. A carbon black preparation as claimed in 
15 any of Claims 1 to 5, containing from 0.02 

to 0.4% of wetting agent, based on the 
weight of carbon black. 

7. A carbon black preparation as claimed 
in Claim 6, containing from 0.08 to 0.3% 

20 of wetting agent, based on the weight of 
carbon black. 

8. A carbon black preparation as claimed 
in any of Claims 1 to 7, wherein the carbon 
black belongs to the LFI Class (Long Flow 

25 . Impingement). 

9. A carbon black preparation as claimed 
in any of Claims 1 to 7, wherein the carbon 
black belongs to the RCC Class (Regular 
Colour Channel). 

30 10. A carbon black preparation as claimed 
in any of Claims 1 to 7, wherein the' carbon 
black belongs to the FCFm Class (Fine Colour 
Furnace modified). 



11. A carbon black preparation as claimed 

in any of Claims 1 to 7, wherein the carbon 35 
black belongs to the MCF Class (Medium 
Colour Furnace). 

12. A carbon black preparation as claimed 
in any of Claims 1 to 7, wherein the carbon 
black belongs to the FCF Class (Fine Colour 40 
Furnace). 

13. A carbon black preparation as claimed 
in any of Claims 1 to 12, wherein at least 
two carbon blacks are used in admixture with 

one another. 45 

14. An aqueous carbon black preparation 
substantially as hereinbefore described with 
reference to any of Examples 2, 3, 5, 6, 8, 
9, 11 or 12. 

15. A mineral binder incorporating a car- 50 
bon black preparation as claimed in any of 
Claims 1 to 14. 

.16. A concrete, roof-tile, exposed concrete, 
asbestos concrete or external-plaster formula- 
tion including a carbon black preparation as 55 
claimed in any of Claims 1 to 14. 

17. A surface or tile prepared by setting 
or drying a binder or formulation as claimed 
in Claim 15 or 16. 

ELKINGTON & FIFE, 
Chartered Patent Agents, 

High Holborn House, 

52/54 High Holborn, 

London, WC1V 6SH. 
Agents for the Applicants. 
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